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SECTION I

INTRODUCTION

The development, revision, and oublication of instructional materials
to support over 4,000 courses is a major effort required of the Chief of
Naval Education and Training (CNET). Because of the impact of instructional
materials on the time to complete training and subsequent job performance,
CNET is continuously attempting to improve the effectiveness and efficiency
of these materials. Thil effort is labor intensive and time consuming. Ways
are needed to systematically produce these materials and simultaneously
improve their training effectiveness and efficiency.

One way to improve training materials is to ensure that they are orga-
nized and used in accordance with applicable learning principles. In recog-
nition of the need for widespread application of this fundamental approach,
the CNET tasked the Training Analysis and Evaluation Group (TAEG) to develop
learning guidelines for common types of military tasks. The early effort in
guideline development resulted in Learning Guidelines and Algorithms for
Types of Training Objectives (Aagard and Braby, 1976) which was incorporated
into Interservice Procedures for Instructional Systems Development (NAVEDTRA
106A, 1975). However, feedbatk from instructional developers indicated a
need for additional job aids on the use of these guidelines with various
kinds of instructional media.

The problem is that the various media (e.g., paper, film, microprocessor)
require different formats for presenting material even though learning events
in each are similar and are structured according to the principles of the
appropriate learning algorithm. Accordingly, CNET tasked TAEG to develop
job aids for developing instructional materials appropriate for use with
common military tasks.1 The format models were to be developed for instruc-
tion delivered via paper, the most commonly used medium. Five common tasks
most frequently taught were selected: performing procedures, recognizing
and drawing symbols, recalling facts about equipment, applying rules and
regulations, and classifying objects and signals.

The development process involved (1) constructing preliminary conceptual
models, (2) validating instruction based on the interim models, (3) revising
the interim models, and (4) preparing a handbook on the use of the revised
format models. Initial validation efforts involving the format models for
symbol learning (Ainsworth, 1979) and procedures learning (Polino and Braby,
1980; Scott, McDaniel, and Braby, 1982) have shown that instructional mater-
ials developed following recommended guidelines were more effective than
materials being used at that time.

In a parallel effort, instructional materials using learning quidelines
for recalling facts about equipment, applying rules and regulations, and
classifying objects and signals, were developed and evaluated. This parallel
effort is the subject of the present report.

1CNET It- Code N-53 of 24 April 1980.
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Early versions of the format models were published in Procedures for
Instructional Systems Development (NAVEDTRA 110A, 1981). Revised versions
of each format model are contained in the recently published Handbook of
Format Models for Designers of Technical Training Materials (Braby, Hamel,
and Smo-e--8T he content of the handbook includes all of the essential
modifications suggested by the results of related studies including those of
the present report.

PURPOSE

This present study assessed the training effectiveness of instructional
materials designed in accordance with the format models for (1) recalling
facts about equipment, (2) applying rules and regulations, and (3) classify-
ing objects and signals. The models were evaluated in the context of the
Quartermaster School, Service School Command, Orlando, and, specifically,
for the teaching of navigation lights in the Rules of the Road.

ORGANIZATION OF THE REPORT

In addition to this introduction, the report contains three sections
and five appendices. Section II describes the design of the study, the stu-
dents who served as experimental subjects, the instructional materials, and
the evaluation procedures. Section III presents the results of the study in
terms of student learning and retention. Section IV contains a discussion
of study findings and recommendations regarding the use and further develop-
ment of the format models. Appendix A contains a summary of the
instructor's role in the classroom during the second phase of the study.
Appendix B contains the analysis of variance source tables. Appendices C,
D, and E present sample pages taken from each type of instructional material
tested in the study.

6
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SECTION II

METHOD

The approach employed in evaluating the format models involved an exper-
imental assessment of instructional materials under actual shcoolhouse con-
ditions. Thus, it was necessary for the study procedures to conform to the
requirements of the onerational environment while exercising experimental
control to the extent feasible. The following paragraphs describe the exper-
imental design of the study, subjects, instructional materials, testinq pro-
cedures, and the procedures followed in the classroom.

EXPERIMENTAL DESIGN

The design was a 2 (student aptitude) x 2 (instructor participation) x
3 (type of instructional material) x 3 (type of task) factorial with repeated
measures on type of task. Performance was also examined in terms of differ-
ences in the acquisition and in retention of task knowledge. The study vari-
ables and their specific levels used are described below.

STUDENT APTITUDE. Student aptitude for learning the material was established
through a composite ASVAB (WK+AR) score. The study group median ASVAB score
(108) was used to divide the sample into two groups labeled "above average"
and "below average" aptitude.

INSTRUCTOR PARTICIPATION. Instructor participation was characterized as
being either (1) minimal involvement or (2) active. Initially, the instruc-
tors were told to have minimal involvement with the class. In this phase of
the study the examiner distributed materials and answered any questions per-
taining to procedures. The instructor's primary purpose was military control.

After the tests from this phase were graded, mean percent correct scores
were low in all instructional material conditions. A decision was made to
systematically replicate the experiment with more active instructor involve-
ment in an attempt to raise performance levels. All instructors were invited
to a 1-hour training session to explain the role they were to play in the
classroom. The inst,uctors reviewed a handout (appendix A) which described
instructor roles specific to individualized instruction, including subject
matter expert, motivator, coach, and disciplinarian. Classroom procedures
were prescribed in an attempt to standardize the instructors' behavior in
the classroom. In this way, instructor participation was added to the exper-
imental design to examine its effect on learning. However, the effect was
of secondary interest in the study, and no attempt was made to quantify the
variable. Instructor behavior was not systematically measured in the class-
room.

TYPE OF INSTRUCTIONAL MATERiAL. Classes were randomly assigned to one of
three types of instructional material (Learning Aids, Programmed Instruction,
or Traditional Text) witn the, restriction that there be an attempt to equalize
the number of students assigned each type. Because type of instructional
material was the major focus of the study, each type is described in greater
detail in subsequent paraqraphs. A description of the assignment of classes

7
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to the instructional material and instructor conditions is presented in
table 1.

TYPE OF LEARNING TASK. All subjects were required to learn three tasks
related to Rules of the Road for lighting vessels. The three learning tasks
were: recall facts about the system of lights on a vessel, apply rules for
lighting vessels, and classify vessels according to their visible light
patterns. Each type of instructional material included all three learning
tasks.

The first type of task, recalling facts about a system, involves naming
the equipment components, describing the functions served by them, and
locating the components on the system. The naming, describing, and locating
behaviors are basic enabling skills which make it easier for an individual
to learn to operate or maintain the system. The second type of task,
applying rules, involves identifying situations that are subject to rules,
selecting the proper rule, and applying it correctly. Since rules are
expressed through words, an understanding of the precise meaning of words in
the rule becomes important. The third type of task, classifying, involves
assigning an object or signal to a category based on certain identifiable
characteristics and then labeling it with the category name. Objects or
signals placed in a given category usually are not identical; they merely
have a set of similar characteristics. Knowing the essential features which
define a category and knowinq how to distinguish one category from anotheraccording to similar features is the basis for classifying.

A knowledge of the nature of the interaction of type of task with the
type of instructional material is particularly important in this study. A
significant interaction would indicate that the relative effectiveness of
the three types of instructional material depends on the type of task being
learned. In the within-subject design used in this study, the possibility
of task carry-over effects calls for a conservative interpretation of the
effects of individual instructional formats. An optimum design for this
purpose would be to assess instructional formats with independent groups of
subjects. However, resource restrictions precluded this option.

SUBJECTS

Initially, 201 enlisted Navy and Coast Guard students in nine
consecutive classes in the Quartermaster (QM) School of the Service School
Command, Orlando, participated in the study. Seventeen Coast Guard students
were eliminated from the sample because of previous exposure to the contents
of the instructional materials. Four students from the Job-Oriented Basic
Skills (JOBS) program were also eliminated because this program allows
students that do not meet minimum standards to enter the programs and
receive special remediation. Thus, 180 students comprised the study sample.

The students varied in academic ability, as measured by the Armed
Services Vocational Aptitude Battery (ASVAB). A composite score derived
from two subtests of the ASVAB, Word Knowledge (WK) and Arithmetic Reasoning
(AR), is normally used to screen applicants for the QM school. The cutoff
for entry into QM school is 98. Composite scores (WK+AR) of the students in
the study ranged from 91 to 129. Fifteen students in the group had received

8
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waivers. A score of 100 is the normalized mean of the distribution for all
Imilitary recruits and the standard deviation is approximately 15. Table 1

describes the mean ASVAB score and number of students for each class
assigned to the various conditions of instructional materials and instructor
participation.

INSTRUCTIONAL MATERIALS

pThree types of self-paced instructional materials were compared:
Learning Aids, Programmed Instruction, and Traditional Text. All contained
the same instruction which was derived from Navigation Rules, International-
Inland, CG-169 (U.S. Coast Guard, 1977), and students were frequently
referred to the CG-169 during the course of the instruction. Only
international rules dealing with the lighting of vessels were taught.
The three types of instructional materials are described below.

LEARNING AIDS. The learning aids generally conformed to the format models
for specialized learning categories presented in the NAVEDTRA 110A. Three
modules, each teaching a different learning task, were used to present the
information. The format models used to construct the modules were those
designed for (1) recalling facts about equipment, (2) applying rules and
regulations, and (3) classifying objects and signals.

The format models on which learning aids are based present quidance on
how to apply learning principles specific to a learning category. However,
all have the following features in common:

0 Information is divided into small, easily learned blocks.

* Illustrations present visual information such as the appearance of
objects or signals, locations, ana spatial relationships.

* Distributed practice is provided through exercises, self-tests,
and directions for remediation at appropriate points throughout
the module.

Students are given immediate feedback on their responses within
exercises.

From student reoorts, the modules took an average of 2 hours and 7
minutes to complete, excluding breaktime.

PROGRAMMED INSTRUCTION. This type of instructional material was included in
the study in order to compare the effectiveness of Learning Aids with well-
constructed programmed instruction (PI) materials. Familiar Pl techniques,
such as presenting bits of information in frames and using fill-in-the-blank
statements to test knowledqe, were employed. The three learning tasks were
presented in three modules as with the Learning Aids.

From student reports, the modules took an average of 1 hour and 23
minutes to comolete, excludinq breaktime.

9
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TABLE 1. ASVAB MEANS AND NUMBER OF STUDENTS FOR CLASSES ASSIGNED
TO TYPES OF INSTRUCTIONAL MATERIAL AND INSTRUCTOR
PARTICIPATION CONDITION

Class
Type of Instructional Instructor ASVAB (WK+AR) No. of

Material Participation Mean Students

Learning Aids Minimal 109.5 24

Involvement

i Active Role 106.2 20

Active Role 110.7 26

Overall 108.9 70

Programmed Instruction Minimal 108.6 19
Involvement

Minimal 111.3 15

Involvement

Active Role 105.0 14

Active Role 105.2 13

Overall 107.7 61

Traditional Minimal 108.4 28
Involvement

Active Role 106.7 21

Overall 107.7 49

10
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TRADITIONAL TEXT. The traditional text, Rules of the Road: Lights, was
produced by the Service School Command and is ModuTe 9 Topic 2-1 of theQuartermaster A School. It is a programmed text containing both
international and inland rules and has been used in the QM school since May
1980. For the study, students were told to iqnore all information in the
module pertaining to inland rules.

The module contains less information than the Learning Aid and
Programmed Instruction modules and so students were given reading
assignments from CG-169 to supplement the material in their module.
Information for recalling facts about the system of lights, applying rules
for lighting vessels, and classifying vessels according to light patterns is
contained in one module. The module is called a "programmed text," but
unlike optimally designed instruction of this type, it does not expose
students to information in the building-block sequence designed to minimize
student errors and maximize positive reinforcement.

From student reports, the module took an average of 1 hour and 19

minutes to complete, excluding breaktime.

TESTING PROCEDURES

TESTS. The following paragraphs describe the tests used for assessing
student performance with each type of learning task during both the
acquisition and retention phases of the study.

Identical tests were used to compare student performance when exposed
to Learning Aids, Programmed Instruction, and Traditional materials. A
separate test was used for each of the learning tasks: recalling facts
about the system of lights, applying rules for lighting vessels, and
classifying vessels according to light patterns. For the Learning Aids and
Programmed Instruction conditions, the tests corresponded to the three
learning task modules. For the Traditional text condition, the tests
assessed learning of each type of task separately even though the tasks were
combined in one module during instruction. Tests were not equated for
difficulty.

Test 1 assessed recall of simple facts about the system of lights.
Each of six test items consisted of a picture of a ship and three to four
questions. For each question, a very short answer was sufficient. For
example, a light on a ship was shown and the student was asked to name the
light. Students received one point credit for each correct answer to each
part of a test item.

Test 2 assessed application of rules for lighting ships. Each of 12
test items consisted of a description of a vessel's situation and a picture
of the vessel minus all lights, along with a two-part question. First, stu-
dents were required to write the rule that applied, and then were required
to draw the position and color of all lights on the vessel. If any part of
the drawing was incorrect, the student received no credit for that answer.
This criterion was more stringent than that used for the other tests and
thus may have contributed to performance differences across the tests.

11
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Test 3 assessed classification of light patterns. Each of 15 test items
showed a pattern of lights on a ship as it would appear at night along with
two to four questio;:s. On all test items, the student was asked to name the
ship's activity defined by the light pattern. Other questions on each test
item asked the student to check whether or not the ship was making way, to
check the heading of the ship, or other types of descriptive questions. Stu-
dents received one point credit for each correct answer to each part of a
test item.

Two comparable forms of each test (A and B) were developed. One form
of the test was used for assessing acquisition and the alternate form was
used for testing retention. Assignment of A or B for the two testings was
randomized for each student.

The formats of the three tests corresponded more closely to the self-
tests in the Learning Aid modules than to the self-tests in the other twosets of instructional materials. For instance, the pictures of ships used

in the tests were the same pictures used in the Learning Aid modules. This
similarity of the Learning Aid materials and the test materials may have
produced a test-taking advantage for students in the Learning Aids condition.

PROCEDURES. An examiner from TAEG distributed materials and tests in all
classrooms. The examiner had not participated in the development of the
materials nor in the design of the study. He presented a standardized intro-
duction and used standardized procedures in all classrooms.

Before the modules were distributed, classes were warned that all tests
on the subject matter would be closed-book. They were also told that the
material was an integral part of the course, and that they were responsible
for knowing the material for the comprehensive final examination.

Procedures for distributing modules and tests, and retention testing
are described below. Learning Aid or Programmed Instruction modules were
distributed to students a module at a time. After completing a module, the
student received the corresponding test. After turning in a completed test,
the student was given the next module and the previous module for review, if
requested. The exception to this procedure was the Traditional Text where
all three tasks were oresented to the student in a single module. In this
instance, after completing the single module, the student was given the first
test. After turning in this test, the student received the next test, and
in this manner completed the three tests sequentially.

Students took each test only once and the examiner did not score tests
in the classroom. Progression from one module to the next was based solely
on completion of preceding modules, with no specific performance criteria
required of students.

12
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One week after a first testing session, the examiner returned to the
classroom and delivered retention tests to the instructor to administer.
The tests were administered as part of the final examination and were, once
again, closed-book. The form of the test (A or B) qiven a student for the
retention phase was the alternate form of the test taken during the acquisi-
tion phase.

13
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SECTION III

RESULTS

The effects of instructor interaction, aptitude, type of instructional
material, and learning task on the acquisition and retention of International
Rules of the Road for lighting vessels are described in this section.

Acquisition scores were analyzed first using a 2(Instructor Participa-
tion) x 2(Student Aptitude) x 2(Type of Instructional Material) x 3(Type of
Learning Task) design. The analysis of percent correct scores revealed that
all of the variables except instructor participation produced significant
effects on learning. The effect of instructor participation was not statis-
tically significant (F = 0.46). This indicates that the attempt to improve
the conditions for learning through instructor intervention was not successful.
Retention scores were then analyzed using a 2(Student Aptit:,de) x 3(Type of
Instructional Material) x 3(Type of Learning Task) design and, again, all
three variables were found to produce significant effects on learning. The
results were the same as in the acquisition phase.

Thus, the pattern of results was similar in both the acquisition and
retention phases of the experiment (see table 2). A description of the results
for each of the three significant factors follows. Because of the similarity
between the acquisition and retention data, statistical values are reported
only for the acquisition phase. However, findings are discussed for both
phases. The complete statistical results for both ohases are reported in
the ANOVA source tables in appendix B of this report.

TYPE OF INSTRUCTIONAL MATERIAL

Table 2 shows the mean percent correct items for each type of instruc-
tional material for each phase of testing (acquisition and retention).

TABLE 2. PERCENT CORRECT FOR EACH TYPE OF INSTRUCTIONAL
MATERIAL, ACQUISITION AND RETENTIO: PHASES

* Programmed
Testing Phase Learning Aid Instruction Traditional

Acquisition 57.8 46.7 33.8

* Retention 45.9 37.8 30.9

When acquisition scores were analyzed, type of instructional material was
shown to siqnificantly affect performance (F = 44.28, p<.001). The Duncan's
Multiple Range test was used to evaluate the relative effectiveness of the
different materials. Multiple comparisons revealed that students who received
the Learning Aids performed significantly better than those who received

14
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Programmed Instruction, and the Programmed Instruction students performed
significantly better than those students who received the traditional text
(p<.01). However, all means were low. In no condition did the mean perfor-
mance level approach an acceptable Performance criterion.

Similar results were obtained after 7 days, but on the retention test,
overall performance levels were somewhat lower.

STUDENT APTITUDE

As expected, when only the aptitude factor was considered, the above
average aptitude students performed significantly better than the below
average aptitude students (F = 33.66, p<.001). Table 3 shows the mean per-
cent correct items for the two groups of students in each of the three instruc-
tional conditions. Below average aptitude students who received the Learning
Aid materials (R = 51.5) performed'the same as the above average aptitude
students who received the Programmed Instruction materials (i = 51.7) and
better than the above average students who received the Traditional materials

= 40.8).

TABLE 3. PERCENT CORRECT FOR BELOW AVERAGE AND ABOVE AVERAGE STUDENTS
BY TYPE OF INSTRUCTIONAL MATERIAL, ACQUISITION PHASE

Type of Instructional Material

ASVAB Programmed
(WK+AR) Learning Aid Instruction Traditional

Below Avrage 51.5 42.5 24.5

Above Average 63.8 51.7 40.8

TYPE OF LEARNING TASK

Table 4 presents the mean percent correct items for each learning task
for students who received each type of instructional material. Overall, the
learning task significantly affected performance (F 182.01, P<.001). The
mean percent correct for applying rules and regulations (33.3 percent) was
lower than the mean percent for recalling facts (64.4 percent) and for
classifying objects (44.9 percent).

15
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TABLE 4. PERCENT CORRECT FOR EACH LEARNING TASK (TEST) BY TYPE

( OF INSTRUCTIONAL MATERIAL, ACQUISITION PHASE

Type of Instructional Material

Learning Task Learning Programmed Tradi-
(Test) Aids Instruction tional Mean

Test 1: Recalling Facts
About Equipment 72.7 67.3 49.1 64.4

Test 2: Applying Rules
and Regulations 44.8 29.5 21.5 33.3

Test 3: Classifying Objects
or Signals 56.1 43.4 30.8 44.9

The interaction between Type of Learning Task x Type of Instructional
Material was nonsignificant (F = 2.21). However, with all types of instruc-
tional material, applying rules on how to light vessels was apparently a
more difficult task to learn than recalling facts about the system of lights
or classifying ships according to light patterns, or the tests varied in
difficulty (i.e., test 2 was more difficult than tests 1 and 3).

Lack of an interaction between type of instructional material and type
of learninq task permits drawing inferences about the instructional formats
used in the Learning Aids. The Learning Aids were superior to the other two
types of instructional materials regardless of the task being learned.

2The retention data indicated the same test result pattern as in acquisi-
tion, but the Type of Instructional Material x Type of Learninq Task
interaction was siqnificant (F = 3.88, p <.01). In the Traditional text
condition, there were onbv cliqht differences amonq the three test scores.

1
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SECTION IV

CONCLUSIONS AND RECOP9ENDATIONS

The present study indicates that training conducted with materials
designed according to the format models produces better student performance

. than training conducted with programmed or traditional instructional materials.
These findings are in agreement with the results of previous studies which
show a superiority of format model-based materials over other types of instruc-
tional materials (Ainsworth, 1979; Polino and Braby, 1980; Scott, McDaniel,
and Braby, 1982). However, in the present study, students performed below
the level that would be acceptable in Navy schools, regardless of type of
instructional materials. Possible causes for this low level of performance
are discussed in the following paragraphs.

The generally low scores are thought to result from at least three factors:
(1) method of instruction, (2) difficulty of the tests, and (3) motivation

level of the students.

The method of using individualized materials in this demonstration varied
from the way these types of materials are generally used in Navy classrooms.
With individualized instruction it is accepted practice to qive a student a
block of instruction followed by cycles of diaqnostic tests and remediationuntil the student reaches mastery. However, in this demonstration, mastery
was not required. All practice and self-testing took place as the students
studied the material. Study time and method were under student control.
Students took tests only once, at the end of each module. The tests were
not immediately scored, and no remediation was provided.

Test difficulty should also be considered in evaluating the results.
The end of module tests were closed-book tests which required students to
recall a large number of facts and to apply these facts to job-like situations.
Recall tests of this type are more difficult than multiple choice tests typ-
ically used with individualized instruction where students merely choose
among options. The present OM course objective is to familiarize students
with the contents of CG-169 so that they can refer to it quickly and profi-
ciently on the job. Very little memorization is required. The primary mode
of testing in the course is multiple choice and open-book.

Also, the motivation level of students appeared low. Students voiced
their concern to the examiner about taking three difficult tests in one day.
They were assured that the qrades would not be used to determine passing the
course, but that they would be responsible for the information as part of
their comprehensive final exam. It was apparent that students did not con-

4 sider passing the tests as necessary for success in the course.

The attempt to improve student performance by requesting instructors to
increase their participation in the instructional process was not successful.
However, no quantifiable data are available to describe actual instructor
behavior durinq either phase of the evaluation. Based on observations by

4 the experimenters, it is believed that the instructors did not carry out
their assigned role to the fullest extent in phase two. Certain instructors
had to be reminded of the various new behaviors expected of them (e.g., soot-

17
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checking student knowledge of the material before administering an end of
module test). By phase two of the study, the instructors were aware that
student test performance with all types of material was low. This awareness
seemed to result in a low level of enthusiasm for carrying out their ore-
scribed roles.

Improved student performance is the goal of instructional development,
but cost effectiveness of the materials is an equally important objective.
The Learning Aids are siqnificantly more expensive to produce than the pro-
grammed instruction or traditional materials. This added cost is due, in
part, to the frequent use of graphics, the low density of information per
page, and the additional pages required by frequent exercises an; self-tests.
The relatively high cost of producing the Learning Aids should be weighed
against the needed level of student performance before a decision is made to
use the Learning Aid format.

CONCLUSIONS

The followinq conclusions are based on the results and the observations
described above.

* Learning Aids designed according to format models for specific
tasks are superior to programmed instruction or the traditional
Ouartermaster School text for teaching the recalling of facts about
systems of lights on a vessel, applying rules for lighting vessels,
and classifying vessels according to light patterns.

Students using Learning Aids spend more time studying than do stu-
dents using programmed instruction or the traditional text.

Although the experimental design precludes an assessment of the
effectiveness of individual format models, techniques common to
all three format models have been demonstrated to be effective.
These are:

division of material into small, easily learned blocks

use of illustrations to present visual information such as
appearance of objects or signals, locations, and spatial rela-
tionships

distributed practice through providing exercises, self-tests,
and directions for remediation at appropriate points in the
module4
immediate feedback on student responses.

" Applying rules for liqhting vessels is a difficult learning task
regardless of the type of instruction. The difficulty is apparently
due to heavy requirements for memorization and concept application.

" Students classified as "below average" in aptitude who use the
Learning Aids perform the same or better on written tests than

18
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"above average" students who receive programmed instruction or the
traditional text.

The performance of students who use Learning Aids is sunerior to
that of students using programmed instruction or the traditional
text one week after original learning.

.* The lack of effect due to instructor intervention suggests a need
*to define the role of the instructor and to provide appropriate

training for various forms of instruction.

RECOMMENDATIONS

1. Use the format models to create instructional materials for (1)
recalling facts about equipment, (2) applying rules and regulations, and (3)
classifying objects and signals. However, the following cautions should be
exercised:

Because of the higher cost of producing these materials as
compared with more traditional materials, ensure that the
expected increase in student performance is worth the added
cost.

Because mastery level of learninq calls for significantly
more effort than familiarization, if mastery is required,
then student performance must be managed to ensure mastery is
achieved.

2. Use Learning Aids for students of all aptitude levels.

3. Use the Learning Aid modules in the Ouartermaster "A" School with
the following modifications:

allow students to use the U.S. Coast Guard Navigation Rules,
CG-169 or its equivalent when carrying out exercises or
taking tests

grade tests at the end of each module immediately, and
require mastery before the student is allowed to proceed to
the next module. This will encourage students to use the
remediation capabilities of the Learning Aids.

4. Ensure that additional applications of the methods described in
this report follow the prescription of NAVEDTRA 1I1A and the revisions con-
tained in the Handbook of Format Models for Designers of Technical Training
Materials (Braby, Hamel, and Smode, 1982).
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APPENDIX A

GUIDELINES FOR INSTRUCTOR PARTICIPATION: ACTIVE ROLE
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GUIDELINES FOR INSTRUCTOR PARTICIPATION: ACTIVE ROLE

i. Subject Matter Expert

The instructor has mastered the contents of the three modules, and can
answer questions as an authority on their contents.

2. In Command of Instructional Program in Classroom

a. Instructor introduces lesson (5-10 minute lecture)

* provides advanced organizers--relates new topics to previous
study

0 establishes why students should learn:

your job will be to aid OODs in avoiding collisions;
knowing the Rules of the Road: Lights is an important
skill. (Present examples of collisions when rules were
broken.)

0 overviews the lesson:

gives a presentation of the essential elements of the
course:

Section I--module exercises, self-test, Section I test.
TYou need to know this in order to do module II.)

Section If--module exercises, self-tests, Section II
test. TYou need to know this in order to do module
III.)

Section llI--module exercise, self-test, Section III

test.

* gives directions for studies:

(1) Read module

(2) Take self-test(s)--write answer on oaper if you need to

(3) Check answers, and keep studyinq until you know the
material

4
(4) Tell instructor when you're ready to take the written,

closed-book test and have him spot check you on self-
test

(5) Tak? the sction test (closad-5ook) which will be given
to you by either the instructor or his assistant

(6) Turn in test to instructor (or assistant) and obtain the
next module

22
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• Motivates students (part of initial lecture):

demonstrates enthusiasm for a thorough knowledqe of Rules
of the Road.

b. Instructor coaches students while they study. He walks among stu-
dents and interacts with individual students. He uses the following coaching
techniques:

* Proactive questioning: Asks basic questions of individual
students who seem to be having difficulties or are unattentive.

0 Answers student questions: Attempts to diagnose student problem,
and prescribes specific study; attempts to relate personal
experience, and other pertinent information, to overcome stu-
dent problems with course material.

* Motivates students: Demonstrates enthusiasm for a thorouqh
knowledge of navigation lights in the Quartermaster's occupa-
tional specialty. Ensures that underachievers are exposed to
this enthusiasm (individually).

0 Keeps student engaged in an efficient pace of study:

gives special attention to those who seem not engaged in
study

encourages students to take a break after each test and
at other times following any significant accomplishment

makes sure students complete required study (looks at
paperwork, asks questions, etc.).

3. Beliefs that Influence Instructor Behavior

* Demonstrates a liking for all students. Learns something about
the personal background of each.

* Believes that all students can learn. Willingly devotes time and
effort to ensure that all do learn.

0 Stresses the competition between the individual and the learning
objectiveF.

0 Teaches that the task is to master t,,c learning objectives, rather
than merely pass test.

* Gets students overprepared so that the tests will seem easy.

4. Discipline

Makes privilege or any course-related reward contingent upon achieve-
ment.
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Students take breaks individually when the instructor decides the
student has successfully completed a portion of the material. Some
examples of when a break could be allowed:

after completing a certain number of practice exercises success-
fully

.. after completing a written test

after completing a self-test successfully.

5. Explanation of test-taking procedures and test directions.
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I

APPENDIX B

ANALYSIS OF VARIANCE (ANOVA) TABLES
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TABLE B-I. ANOVA SOURCE TABLE FOR ACQUISITION PHASE

Source of Variation SS MS df F p*

Between Subjects

A (Instructor Participation) 260.3 260.3 1 0.46 ns**

B (Type of Instructional
Material) 50242.9 25121.5 2 44.28 <.001

C (Aptitude) 19098.1 19098.1 1 33.66 <.001

AB 3679.4 1839.7 2 3.24 ns

AC 586.5 586.5 1 1.03 ns

BC 236.9 118.5 2 0.21 ns

ABC 2564.3 1282.2 2 2.26 ns

Between Error 95317.2 567.4 168

Within Subjects

J (Job Task) 89409.2 44704.6 2 182.01 .001

AJ 1233.2 616.6 2 2.51 ns

Bi 2174.8 543.7 4 2.21 ns

CJ 819.3 409.6 2 1.67 ns

ABJ 681.3 170.3 4 0.69 ns

ACJ 16.3 8.2 2 0.03 ns

BCJ 3070.4 767.6 4 3.12 ns

ABCJ 733.7 183.4 4 0.74 ns

Within Error 82524.5 245.6 336

*p = probability with conservative df adjustment.

**ns = not siqnificant.
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TABLE B-2. ANOVA SOURCE TABLE FOR RETENTION PHASE

Source of Variation SS MS df F p*

Between Subjects

A (Type of Instructional

Material) 19833.9 9941.9 2 16.73 <.001

B (Aptitude) 14836.8 14836.8 1 24.97 <.001

AB 2482.2 1241.1 2 2.09 ns**

Between Error 92707.3 594.3 156

Within Subiects

J (eob Task) 39431.5 19715.8 2 83.64 <.001

AJ 3660.1 915.0 4 3.88 <.01

BJ 128.0 64.0 2 0.27 ns

ABJ 306.6 76.7 4 0.32 ns

Within Error 73544.8 235.7 312

*p rcrbabiity with conservative df adjust;mert.
**ns :not significant.
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APPENDIX C

EXCERPTS FROM LEARNING AID FORM4AT MATERIAL*

*The examples are not reprinted in color.
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EXCERPTS FROM LEARNING AID FORM4AT MATERIAL

Selected pages from the Learning Aids are presented in this appendix so
that the reader can inspect them and observe the sequence of events experi-
enced by the users of these materials.

SECTION 1, Nomenclature: Basic Components of Lights Governed by Rules of
the Road

The eight page sample from this section shows how the section is orga-
nized, what equipment subsystems make up the larger system, and an exercise
for recalling this information. Then one of the subsystems is presented in
greater detail, followed by an exercise for recalling that information. A
sample self-quiz is presented for recalling information about two subsystems,
followed by the answers for the self-quiz.

SECTION II, Rule Learning: Rules of the Road: Lights

As in the previous section, the first page describes the orqanization
of the section. Then a rule is given, along with the meanings of key words
in the definition. Typical situations where the rule applies and confusing
situations where it does not apply are described. The application of the
rule is also demonstrated. Next, the student is presented with an opportunity
to practice recalling this information. This is followed by a sample applica-
tion exercise, and then the answers to the exercise. The next sample page
contains a Practice Your Job exercise calling for the application of a number
of rules from previous exercises.

SECTION III, Classifying Situations by Lights

As before, the first paqe describes the organization of this section.
Presented next is a pattern to be classified, cues to be used in making the
classification, examples, and an exercise in recalling this information.
This is followed by an exercise in making classifications, and answers to
this practice task. One page of a self-test and its answer page are presented.
This test covers all the classification tasks in the module. This test format
is also used for intermediate exercises combining a smaller number of classi-
fication tasks.
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'.4

SECTION I

NOMENCLATURE:

BASIC COMPONENTS

OF LIGHTS GOVERNED BY

RULES OF THE ROAD
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TYPES OF LIGHTS

The Quiartermaster niust know and be able to interpret The Rules of the Road in or-der to light
his own vessel and to idientitV the charactertstics and activit ' ot other vessels to prevent collision at
sea. TO Understand the Rules, voil need to knowv abouit the systems of lights onl vessels. This b~ooklet
will help) y-ou learn them., l)tit v'ot will also need to recad IT. S. Cohast Guiard Naviqationi Rides: Interna-
tional and Inland (retfiul1.- to as CG- I t9).

Alter co:,npleting this booklet you shiotild be able to nMe1 lie jii ts -o% erned by The Rules of the
Road and (lescribt the characteristics of individual lights.

Ch, ~The vessel s-howvn here has t ' pical ruinning
lights. There are special lights wvhich will be
describ~ed later in this hook let that are often
comlbinedl with running lights.

Running Lights- vessel 50) meters
or more in length

ORGANIZATION: LIGHTS REQUIRED By

M AST HEAD SIE SEN TOWING ALL-ROUNC FLASHING

_-FIirst. vol will hc given it introitiction to each set of' lights.

-Next,.y~(ml will be given mi exercise to test voini ability to recall the( characteristics of each light.

-Ihenl. ;ifter enehi major section (Runrning and special Lights) Yon will u1se a selt-(li7. to de(termtin~e
whietheri Youi m-t, ieulv to go fmor it von require more pr'actice.

I'm illv, voni xill tAke t Mltltst vet Al teelights.

TFESTING: \ (air intiitot' will test vot i with lt wmeriAl sililmt to thet exercises.

Dtimmle asterisks indicae words lotind intth glossaiw at the back of the booklet.
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EXERCISE

DO NOT WRITE IN THIS BOOKLET

k RUNNING LIGHTS are lights reqUired on a vessel to indicate to other vessels its presence, direction of'
travel, and type of operations in order to prevent during the hours of darkness or re-

duced visibilit;'.

L.______ Lights NOTE: The _____(after)

masthead light is optional for

Rule 21(a), 1). 24 vessels less than __ eterz in
length.

Rule 23(a)(ii), p. 28

Rutte 2lc), to 2

Hot 1 RuningandSpecal Lghd

4.Yoa n't _____ c reens tO1.- l evn t'41 light,
fiorn Al Reuetning (le t heave e

Ii~~~~inc m iiael ' i~tc blac o hc ii tIl

)1(,(- ihthe tumniJ ctl at(igi5('.

-Ne-xt vou liil learn the chairacte'ristics8 of ea~ch
of the Runinlg Ligh~ts.
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RUNNING1. Color:
RUNNINGwhite
LIGHTSRule 

2 1(a), p. 24.

MASTHEAD SD TR

4. Aim:
C.an be seen t1-ioq dead ahead * to
i2.50 abaft** the

1)eamn * onl either side
of, thle vessel.

2. Location:
Placed ov'er thle fobre and aft

22.50 center line of'thie vessel.

(2 pintsRule 21(a), p. 24, CG-169.

NOTE: A second miasthead lighit
abaft of and higher than

-250 the fiorward one. A vessel of'
(20 point,,)less thani 50 mieter-s shiall niot

be Obliged to exhlibit SuIch a
lighit but miay do so.

Rule 23(a)(ii), p. 28, CG-169.

NOTE:- Soinletfiies thie arc of'a
lighit is descr-ibed ill J)Oilts.

Oin po iut equals 11-1/4 det-

gi-ees hbicl is 1 32 of a circle.

3.li Arc: - anl arc of' file all 2250 2(0 1 ts

hlorizon of' 2250 (2()

poinits). sideilit 112.50 1() Jts

Rule 21(a), 1). 24.

svrn-Iligl:t 1350 12 Pt5

Read tile tdflowiig rlsbefore going" oit:IRule 21(a), 1). 24. (:(- I69 1 Al i.liflul
Rule 23(a)(ii), 1). 28, CG- 1629. 0 ligli 36iO, 32 pts

lmnib,~ S1ii~ 2~Ind~icte (ki tinin~ C the ignssinvY ,i the lack of the 1-onklet
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EXERCISE DO NOT WRITE IN TIS BOOKLET
___________________________1. Color:

LIGHTSRule 21(a), p. 24.

4. Aim:
uan be se-en fion:

__________ te

beanfoi ethesd f

the vessel. _____________________

Rule21() 7): 42. Location:

Placed over the fore and( aft
_____ ____of the v'essel.

Rule 21(a), p. 24, CG-169.

NOTE- A second masthead light
of and( tLan

the fbrwNard one. A vessel of
less than mieters shall not
be obliged to exhib~it such a
light but may (do so.

Rule 23(a)(ii).p 28, CG-169.

NOTEL: Somectimies the arc of a
light is (leSCr-ibed in poinlts.

Oine point equals de____ I-
gy-ees which is 1/32 of a circle.

3. Arv;
sh x i ~ dl I m 1Masthead

liht(er an i( (d I ic light 21250 21) pts
hll(Iizt ) ( I ___ (2U W

S) idelight 112.50 10 t) )
kil 2 1i,0 . 24.W

Yteriuight 135" 12 pts

It vll nscdam, ) bck ad All round
II 'Oi i~iiSUI.1W .ui~t'S, o lt~ ju \.~0 light 36t) 0 32 lpts

stiud~v Page 5. Iliciepeat~ thme exciciSi'.
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SELF QUIZ -RUNNING LIGHTS

fior each RUnninig Light:
-select the graphic of the light
-wriite thIe name
-write thle color
-write the location
-write thle arc
-wr-ite the aim

(USE NOTE PAPER-DO NOT WRITE IN THIS BOOKLET)

q 3.

-2. - - - -
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Sef ui-Rnin Lghs2 Masthead Light 3. Masthead Light
Graphic A Graphic A
Color White Color Whitpe
Location over fore and Location abaft and

ANSA/RSaft center line higher than forward
_________________Arc 225' miasthead light

-.Saboard Sidelight Aim dead ahead to Arc 2250

Graphic C 22_50 abaft beani Aim dead ahead to

Color G;reen either side. 22.51 abaft beami

Location Starboard either side.

Arc- 112.50 Rule 21(a), p. 24.

Aim dead ahead to RUle 23(a)(ii), p. 24.

22.50 abaft beani

RUle 21(b), p. 24.

-, al

4. JI.-llg

-- ~ecatths cci~ic miixnx lO ilal ii h~il~t~j~it o cu ht~lt GraiphicawlcaiB

- ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ oo Wethiteillan h iictisi~ fil pWlihs
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Section II

Rule Learning:

Rules of the Road: Lights

3

I
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RULES OF THE ROAD FOR DISPLAYING LIGHTS
ii

The Quartermaster must know the U.S. Coast Guard Navigation Rules that govern the use of
lights on vessels. You will find the most commonly used rules included in this booklet. By com-
pleting the exercises in this booklet, you will learn to correctly apply these rules to the typical
situations found at sea.

This booklet does not eliminate the need fbr you to read the rules as published in the U. S.

Coast Guard Navigation Rules (CG-169). Rather this booklet will make it easier for you to use

CG-169 in responding to a wide range of situations requiring a knowledge and application of

the rules.

4 ORGA NIZATI()N

RULES OF THE ROAD
FOR DISPLAYING LIGHTS

Set 1Ie

rle ,

Pilot xVessels Vessels Not Under
;' Conimand or Restricted

in Their Ability

Rule :-; to MaIaneuver

ishing Vessels - not under command

Tirawling - restricted

- ishing, other

thban trawling

Rule 24
Towing and Iushing

Rule 30 - towing

Antl ticIl Vessels - object being towed

111d V'essels

.\ t '. .1..__ Special Rule for
-kg Agin(und Submril'nes
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For each rule:
First, key terms used in the rules will be defined.

Next, the rule will be presented.

Then, you will be given exercises to practice your ability to apply the rule.

Following each set of rules:

An exercise will be presented including each of the rules in the set.

DO NOT WRITE IN THIS BOOKLET
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Rule 23a, Vessel Underway .................. Navigation Rules CG-169_
Im1portant terins:

Power-driven vessel Any vessel propelled by machinery

Underwav Vessel not at anchor ,or made fast to the shore or
aground .

Making way Vessel movixng tlrotqll the water prop)elled by its own

Not mnaking way Vessel dead in water-drifting-not pr'opelled by its
own power.

Abaft Toward the stern_

Rule: A jpower-driven vessel Underway shall exhibit:
-a mastheadl light forward
-a second miasthead light (also called -after ) abaft of and

-higher- thban the f~hrivard one (vessels less than 50 mieters not
r'C(lltit'~N to exhibit this light)

-SitrlightS

INotc: All vessels mrust display somne type of light when underway at night. These
lights are dlisplayedi by vessels NOT engaged in a task requiring special lights.
whet her inaking way or not miaking way. t

These lights ate often known as "I-unnlinlg liglmtS'.

l\'l)1.ll Situations Application ot Rule

U.IS. NavY 1et'ver - niderwav. masthead light,
- making waxt% t nt sidelights , sternlight

11t!) tIncters Ittg-More than 50) meters: second (after)
masthead light

P Iat rol C ra ft it e'av-U Tnerw~ay, mast headI light,
-tiviki- iw, ~ax at 14 k int)s sidelights ,sternlight

-fishing - ind(lxv'iX':

-niakitiig wxaY' - utt restr'ictedI ill

- lm-mi~mitig inesahility to tIlanceivxer
tt - masithead lights.

sidelight ,st ernlight

Vessel: i etttell ability to

- tint 11i I l. tli a tIttI~t~t RIilv :23 is min)t

- iaitg wayv the primmimtr 'ttle. ill this
sittIlilt i( I
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Rule 23a, Vessel Underway .................. Navigation Rules CG-169
Important termis:

Power-driven vessel Any vessel propelled by ______

Underway Vessel at _____*or to the shore or

Making way Vessel _______through the water pro1 )elled by its own

Not making way Vessel ill water-d'iflling-nlot p~ropelled by its
Ownf p~ower.

Abaft Tloward the_____

Rule: A powver-driven vessel Underway Shall exhibit:

- a __________ lighit ________

- a masthead light (also called Iof and
than the tbrward one (v'essels les than 50 meters not

required to exhibit this light)

Note: All vessels must dlisplay Some ty pe of light xv'hen undlerway at night. These

lights, are dlisp)layed by V'essels N()T en~gagedl in a task reqjuir'ing sp~ecial lights,
wheit her making wvay or not making way.

These lig"htsN are often known as "'running lights"'.

I'p' al Situiatilons Apl)ication if' Rule

US. No\ Dcs i' , ks c 'r - Ui dem'xv'. l ight,
mmmak im Wax, at t0 knots

-119 mlicerer long - More than 50 mecters:( )

- arl Clm ,1 mIft tinlclwa' - ITrldem'xxaY, __________ light,
imikin-g xvax at 14 knlots

- 15 Illetrs long

- Iishln - tmr1(lerwv

-making w~ax, - not r'estricted ill
F - d(Ifaggin g I sabilit 1Y to niamietmxer

(m rllin) - ______________ lights,

W'lllRl RUL'L l)L oS NO YX \IL

\' t~dl- met m~ttl ill ;Ihilirx to
I)()t I1101(1 commanldtl mreeRu ~tle :2" is not

umaking wax' ilhe primary mimic inl this
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PRACTICEDO NOT WRITE IN THIS BOOKLET

Read each problem

If Rule 23 applies: If Rule 23 does NOT apply:

- state WHY 
- go on to the next problem

Problems Does Rule 23 Apply'
If- YES, WHY? L ight the vessel

Vessel:
-cargo ship
-making way
-95 meters long

Vessel:
- tanker

- UnderwtaY
- not making way
- 65 nwcters long

Vessel:
- tug, not towing
- Milking xvaN
- 30) meters long

Vessel:
-at anfcho r

*pilot .tl );'Ird
- lint making w~a%
-1() Ieters 1(11
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PRACTICE

Answers

Problems Does Rule 23 Apply?
If YES, WHY? Light the Vessel

Vessel:
- car'go ship - underway
- making way - more than 50 meters

- 95 
eters 

long

Vessel:
- tanker - Underway
- Undei'wav - more than 50 meters
- not making way
- 65 meters long

vessel:
- tug, not towing - underwvva
- miaking wvay

- 30 meters long

Vessel:
- at a nchor
- 55 nmetel's long

Vessel:
p jilo)t aboard(

- rot mahkinig %ay

10 meter(1s long

If you missed any answers, go hack and study the rules and then repeat the exercise. Mhange
the order In which you look at the problems.
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IPRACTICL YOUR JOB

Problems Whichi rule appllies, and WHY', HOW to lighit the vessel.

Vessel:
- dr'aggin~g a large

dredge net for

shirimp
- making way

K- 55 meters long

2

Vessel:
- 1)ilot aboard
- underwvay to siftt berthi

and take on fuel
- 12 ineter.; long

3

Vessel:
-aground

-105 n; eters long

4

- pilot aihoard-wvaifing
to gfiide it 512j)

-a ncliot)It( at ren(idez'oiis
-0 I ()mters long

Vessel:
-lav'ing a gill10

-making' wayv
15 ineters long cc

s tarboardr( gear-

extendevd 155 meters
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PRACTICE YOUR JOB

Answers

Problems Which rule applies, and WHY? HOW to light the vessel.

Vessel: Trawling

- dragging a large - dragging a dredge net

dredge net fbr - making way
shrimp more than 50 meters

- making way (See Rule 26b)
- 55 meters long

I2

- pilot aboard (St ( Rule 23)

- tm(erwa, to shift )('rth
and take'on lel

- 12 meters long

3 
C

Vessel: A nchore(d \'essels and Vessels Aground

- aground - agrounitl
105 meters long more than 50 meters

- more than 100 nieters -

(See Rule 30)

4 C

Vessel: P~ilot VesselsCI

p ilot a)oard(l-waiting - vessel engaged in )ilot-
to gii(hi a ship age (uties .

a 'II(red at ren(lezvous - anchwed 'CD
10 nicters long (See Rule 29)

x'('ssel: Fishing4:
- laving a gill net - Using tishing apparatus
- imaking w:iv that ,rew,-icts muantlelver-

S15 lete'cs hlng al)ilitv
- starboard! gear - - making vw'ay'

extended 15.5 meters olxom extended starboard

(See Rule 26)
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srsctioN- III:
CLASSIFYING SITUATIONS

BY LIGHTS
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Classifying Situations by Light.

As a quartermaster, you muILst be able to classif'v quickly and accurately the actix'itv, direction, and

other general characteristics of vessels at sea by the lights they display.

8 8
0 0

At the end of'this hooklet NIoLI Will he able to r'ead the languiage of'lights and describe the situiation

dlisplayed ab)ove.

ORGANIZATiON

In this 1booklet, you will learn to apply much of- the material vou have already, learned.

F'irst. von)I x'ill h~e giv~en CILTES-ini pictures and xvords-to hielp you classify a vessel ib' her lights.

Next. v'~im wxill rrheai'sc these CUES.

Then, voil wxill test 'ouli'self, onl af series of, exercises to insure that youl can use the CUES to correctly
idenitA Wv essels, activities and headings.

tLastl *v, there Wvill he exercises that inclulde diffe~rent vet Similar patterns of' lighis to give vonl practice
ill recogniziiig these simiilar patternis.

TESTING

Ymiir wisrico ~ill test volt wvithlimaterial simiilar to the e~xercises wxheni voi finish this booklet.

NOTE

Not ,ill li-lit j)tttciiis 11-il otlieillII this test. Yoii will fild IuIIolt' (()iil('lt( 11f1IM-Ill'timoril (n(;-I(;!.

4

48



Technical Report 138

CUES VESSEL UNDERWAY

1. Masthead light 2. __ Seon _ashadlihaatn

NOTE: Yof antseslte lights arem ooencale

1 3. Sieihs4. A sternlight "running lights".

If' You -'ee... Then You Know ...

1. T1wo masthead lights and onle or. two vessel is underwvay , probably 50 meters or
sidelights. . .more in length.

2. One nasthead lighit loJwer than the other headed in direction of lower light
and one sidelight . .. (red sidelight - headed left

(green sidelight - headed right

3. One masthead light and 2 sidelights .. , headed toward you
(less than 50 meters in length)

4. ( )ne mrasthead light over the other and two headed toward vou
sidlelights . .. (more than 50 meters in length)

5. One whitc light - no other lights... vessel miay be headed away from you.*

NOTE: It a vessel is underwvay and not *NOTE: Sigl white lights are confusing.
engaged inl a special activ'ity, thle The' miay mean a variety of situa-
light dlisplays are the same wvhether tions. Ap'proach with caution.
it is making way or not
tnaking wa

EXAMPLES
h lnt if ho I( 1 h wmvng as y mI viexw thle vessel's lights fr-oml (ifrent angles in thle pictures below:

I Vessel s act ivitx v? 3. Vessel's heading?
2.Is it oilerwc? 4. Is it 50 or mor01e mel(ters inl length?
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EXERCISE VESSEL UNDERWAY

2.__ _ l igghtsn.

NOTE You see. al t Thent Youm Kno..

sidligts lih is moree in length.i

2.~ ~ ~ ~ ~ ~ ~~~~~OE Onees matedlgtlwrtalh te eddi irection o e ca____lget
and one sieih ligh(edsdeihttsede "._

Itgee YiulSeight.-Theade YouKow..

1. To masthead lightsand o o sdlgts.. hesded is______ you bal-mteso

sieigl.. oes thn lengternleg.

4. O ne mast head light lower h the othertw headed in__directi onoflih
adesidelight . (re tieihan - metdersid egh

3. tOne mashiea light n othelights ... V~e 'h headed______ io von.

NOTE: If a vessel is -anid not * NOTE: ______white lights are confihsilig.
engaged in a special activity, the I'hev miax mean a variety of'sitna-
light displays are thle ________wet her t ions. Approach w~it h rantion.
it is M'_______o

05



Technical Report 129

PRACTICE VESSEL UNDERWAY

Directions: Mentally describe the following fbr each vessel below:

1. Is it an example of a light we have covered?
If it is not, skip questions 2, 3, & 4)

2. Is it underway?

3. What is its headling?

4. Is it 50 or inore neters in length?

Check your description on the next page after each situation, but skip around the page to
avoid seeing the answer to the next situation.

1 ~1 30 0
0 0 0

0 0

0 0 0 0

00

0 0 00
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K PRACTICE VESSEL UNDERWAY
ANSWERS

12 3

Underway Underway UnderwayIHeading toward you Heading left Heading right
50 meters or more 50 meters or more Less than 50 meters

4 5 6

I

X Non-example
nderwav Towing
eading left teading toward you Cannot determine*

Less than 50 nieters Undervay
I ow more than 200 meters

7 8 9

U t w lerwav l idleerxaav,
Head~ing right ttecding left t1adting lef't

501 nietes or more Less than 50 cte-rs 50 meter's or- more

N()TE: Single vite lights ar'e conf',,;ing.
thex'v call he: (1) Vessel inldlcrw'rav headed All c('orect' (Go to p. 90
awaV from y'mtl (2) Anclor light aim
vessel less than 50 tetels: (3) A nchm m Missed Sni1s1mc:'
light on vessel 50 mlmeters or more (second I) Rstudy mage SE

anchor light masked by vessel's " e___
s t er sti'ltire). 2) 1)o this exercise again.
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SELF TEST

DIRECTIONS: Use answer sheets provided

(1) In Column #1, mark the vessel's actiit%.

(2) In Column #2, mark the vessel's heading.

(3) In Column .73, mark whether the vessel is making way or not making way.

q 3

08 8 8 8
00 08

4 5

8 o0 -0

0 0 0 0

79 00

0 0 0
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ANSWERS SELF TEST

13

Trawling Aground Dredging
Making wa' Not making way Making way
Heading right Heading right Heading away from you
50 meters or more 50 meters or more Obstruction - port

4 5 6

Fishing Running lights Submarine
Making way Under way Underway
leading tow'd VOL Heading lei Heading right

50 1netes or oll ire

I O'm ing d, 11d t,',v(( vess$el
U nd(erwa%,

4 mCostrained Anchored Hleadintg l)\Aard \'ou
(lrl(lerwax lieadling left Tow less tihan :()() niefe'.,
Ihe;(tiig ilwa' froim YouI 50 llieters or Il(0 ' lTowCiug vessel less than

5() InIc et s

54
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APPENDIX D

EXCERPT FROM PROGRAMMED INSTRUCTION MATERIAL
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EXCERPT FROM PROGRAMMED INSTRUCTION MATERIAL

The three learning tasks presented in the Learning Aid sections are
also presented in three Proqrammed Instruction (PI) sections. Pages from
the first section are presented in this appendix. The first four pages
represent the PI format used throughout all three sections. The review pages

and the self-test are representative of those found at the end of each of

the three sections.

5

'0
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SECTION 1:

BASIC COMPONENTS OF LIGHTING SYSTEMS

Programmed Instruction
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1. There are International and Inland Rules of the Road. While there are a
number of differences in these two sets of regulations, the material covered
in this section is the same in both. You will be studying International Rules.

2. All Rules of the Road require vessels to display lights during established
times, places and situations. What lights must be shown during what times and
under what circumstances are determined by the rules under which a vessel
navigates.

3. When, where, and during what situations lights are to be displayed is
defined in Navigation Rules under the section titled "Lights and Shapes."
This section includes Rules 20 through 31 on pages 24 through 40. During
established times under International Rules all vessels must display

lights

4. Lights displayed by vessels fall into two categories and are listed as
follows:

1. Running lights

2o Special lights

5. The first group of lights is known as running lights and these lights are
shown while a vessel is underway. They are the masthead lights, the side lights,
and the stern light. They will be covered in this order:

a. Masthead lights

b. Side lights

c. Stern light

6. Running lights consist of the lights, the lights,
and the light.

masthead
side
stern
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7. Read International Rules 20 to 22, pages 24-28.

8. The Rules concerning lights will be complied with from to

sunset

SUnrise

MASTHEAD
LIGHT

-. I

In the diagram above label the blank with the proper answer from
International Rule 21 (a) on paqe 24.

2250

10. Sidelights are carried by all power-driven and stern vessels and are
described by Rule 21 (b), page 24. Read Rule 21 (b).
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/

II. Co

b. thediara o vesoigprfn starboard sieiihtglhlth

KC. Degrees of arc, port light

. Red
b. Green
C. 112.50

K\

12. By the International Rules, the technical details of lights are recorded
in Annex I. Turn to page 56 and read Annex 1, paragraph 5. Then turn to page
GO and read Annex I, paragraph 9. Complete the following statements:

Sidelights:

a. Shall be fitted with t

b. So as to prevent these lights from being seen more than ___

degrees outside the prescribed sector.

inbOdrd screens

5
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13. The requirements for a second white masthead light are found in Inter--
national Rule 23 on page 28.' Read this rule and answer the following questions:

a. Vessels of less than meters shall not be required to
carry this light.

b. Can they if they want to? Yes/No

c. Tha second masthead light shall be than and
thp first one.

50
Yes
oighor, abaft

14. Now read Rules 21 and 22, and answer the
following questions:

a. Masthead lights shall be placed over the fore and aft

b. These lights are degree lights.

C. They are visible at a distance of at least miles if the
vessel's length is greater than 50 meters.

d. center line

b, 225
6

15.

A

Correctly label the colors of the lights shown above.

A. Ped
B. v-reen 61
C. Whi te
0. W1hi t
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REVIEW

What is the basic understanding you have gained about lights? Let's go
over what we have covered so far. There are two basic groups of lights that
are displayed by vessels. They are running lights and special lights. Lights
when required to be displayed by a vessel are displayed from sunset to sunrise,
and in restricted visibility.

Running lights of some type are required of all vessels. In most cases,
they consist of a masthead light, sidelights, sternlights, and in most cases
a range or second masthead light. The masthead liqht is a white 2250 light
visible for 112.50 on each side of the vessel for 6 miles if the vessel is
50 meters or more in length. The starboard sidelight is a green light and
the port sidelight is a red light. Both sidelights are 112.50 lights and
shall be visible from right ahead to 22.50 abaft the beam on each side. The
sidelights shall be screened in such a manner so as to prevent these lights
from being seen across the bow. Seagoing vessels of 50 meters or greater
are required to display a range or second masthead light. Smaller vessels
may display a range light if they so desire. This range is a white 2250
light similar in construction to the masthead light. A sternlight is required
of all vessels and shall be a white 1350 light visible at a distance of at
least 2 miles.

Special lights are provided for in Rules of the Road. They apply to
vessels restricted in their ability to maneuver. When these patterns of
lights are shown, other vessels must give wide berth or stay entirely clear.
Special lights are shown in such conditions as a vessel aground, a vessel
not under command, vessels restricted in ability to maneuver, submarines on
the surface, and towing vessels.

Three individual special lights were described. They are towing lights,
all-round lights, and flashing lights. Towing lights are yellow lights,
placed above the sternlight and having the same characteristics as sternlights.
All-round lights can be white, red, green, or yellow and have arcs of 360
degrees. Flashing lights are a special case of all-round lights. Submarines
and airboats display a special yellow flashing light. There are white all-
round lights that may be used in conjunction with whistles that siqnal a
vessel's intention to maneuver.

The visibility ranges of various lights are found in Rule 22.

Review the material in this program and when you are ready, go to the
self-test on the next Page.
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DO NOT WRITE IN THIS BOOKLET

SELF-TEST

(,RECTIONS: Use scratch paper for answer.

Fill in the blanks provided in the illustration above with the 
following

information:

a. Name of light.

b. Color of light.

c. Degrees of light.

2. hat color is the special submarine identification 
light?

a. white

b. green

c. amber (yellow) 63

d. red
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3. Running lights and special lights shall be displayed from to

4. A towing light should be in color, and located directly above

the light.

5. Vessels 50 meters or more in length are required to carry how many masthead
lights?

a. 1

b. 2

c. 3

d. 4

6. Visibility of sternlights should be:

a. miles for vessels less than 12 meters.

b. mi'_- for vessels 12 - 49 meters.

c. miles for vessels 50 meters or more.

TURN THE PAGE FOR ANSWERS.

6
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SELF-TEST ANSWERS

m 1.

1. Masthead light, white, 2250

2. Second masthead light, white, 2250

3. Sidelight, red, 112.50

4. Sternlight, white, 1350

2. c. amber (yellow)

3. sunset, sunrise

4. yellow, stern

5. b. 2

6.

a. 2

b. 2

C. 3
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APPENDIX E

EXCERPT FROM TRADITIONAL TEXT MATERIAL
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EXCERPT FROM TRADITIONAL TEXT MATERIAL

The traditional text consists of one module. The objectives of the
module are shown on the first page. The next four pages represent the
format used throughout. The review page and the self-test are found at the
end of the module.
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MODULE 9 TOPIC 2-1

U

'1 QURTERMASTER A1 COURSE

RULES OF THE ROAD
LIGHTS

PROGRAMMED TEXT

S

SERVICE SCHOOL COMMAND 68 .
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OBJECTIVES

Upon completion of this programmed instruction, you will be able to:

1. IDENTIFY the running lights of ocean going vessels in the Inland
Rules and vessels in the International Rules.

2. DESCRIBE what anchor lights are required by the Rules of the
Road.

3. DESCRIBE when anchor, running and special lights shall be
displayed.

4. STATE what rules govern special lights for fishing vessels.
4. STATE what rules govern special lights for vessels towing or

being towed.

I6
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r.

1. All Rules of the Road require vessels to display lights during
established times, places and situations. What lights must be
shown during what times and under what circumstances are de-
termined by the rules under which a vessel navigates.

2. When, where and during what situations lights are to be dis-
played is defined in Navigation Rules under the section titled
"Lights and Shapes." This section includes Rules 20 through 31
on pages 24 through 40. Lights required by Inland Rules are
found in Articles 1 through 14 on pages 109--115. During estab-
lished times under International and Inland Rules all vessels

must display

lights

3. Lights displayed by vessels fall into three categories and
are listed as follows:

1. Running lights.

2. Anchor lights.

3. Special lights.
7
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4. The proper times for a vessel to display its lights are defined
in International Rule 20 on page 24 and Inland Rules, Article 1,
on page 109. Pilot Rules are on page 129 section 80.14. Read
International Rule 20, Inland Article 1 and section 80.14 of
Pilot Rules in CG 169 and answer the following questions.

a. During what times must lights be displayed?

(1) Sunrise to sunset

(2) 1800 to 0600 each day

(3) Sunset to sunrise

(4) At night

b. What rule(s) state(s) that lights shall be complied with in
all weathers?

(1) International Rules

(2) Inland Rules

(3) Pilot Rules

(4) All of the above

C. What rule(s) state(s) that lights may be exhibited from sunrise
to sunset in restricted visibility?

(1) International Rules

(2) Inland Rules

(3) Pilot Rules

(4) All of the above

a. (3)
b. (4)
c. (1)
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5. The first group of lights is known as running lights and these
lights are shown while a vessel is underway. They are the mast-
head lights, the side lights, and the stern light. They will be
covered in this order:

a. Masthead lights

b. Side lights

C. Stern light

6. Running lights consist of the lights, the

lights, and the light.

masthead
side
stern

7. Read International Rules 21 and 22, pages 24--28 and Inland Article
2 on page 110. Also read the definition of visible on page 109.

8. The word visible, by Inland Rules, means "visible on a

with a atmosphere."

dark night
clear
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9. The Rules concerning lights shall be complied with from

1 to _

. sunset
sunrise

10.

MASTNIAD

In the diagram above label the four blanks with the proper
answers from International Rule 21 (a) and (b) on page 24.

1. 20
*2. 2250

S3. 112.5-
4. 112 1/20
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REVIEW

In this program we have just scratched the surface of the Rules of
the Road with respect to lights. You, the student, must continue
to study on your own in order to haW--e a complete understanding of
lights in inland waters and on the high seas. You have the basics
for a thorough understanding of this subject. Study CG-169 in your

spare time until you know the rules for lights.

What is this basic understanding you have gained about lights?
Let's go over what we have covered so far. There are three basic
groups of lights that are displayed by vessels. They are running
lights, anchor lights and special lights. Lights when required
to be displayed by a vessel are displayed from sunset to sunrise.
This is in all the Rules of the Road: Inland Rules, Pilot Rulesq and International Rules.

Running lights of some type are required of all vessels. In most
cases they consist of a masthead light, side lights, stern light,
and in most cases a range or second masthead light. The masthead
light is a white 20-point light (2250) visible for 10 points on each
side of the vessel for a distance of 5 miles. The starboard side light
is a green light and the port side light is a red light. Both side
lights are 10-point (112.50) lights and shall be visible from 2 points
(22 1/2 ° ) abaft the beam on each side. The side lights shall be
screened in such a manner so as to prevent these lights from being
seen across the bows. Seagoing vessels of 150 feet/S0 meters or
greater are required to display a range or second masthead light.
Smaller vessels may display a range light if they so desire. This
range light is a wihite 20-point light similar in construction to the
masthead light. In Inland Rules a nonseagoing vessel shall display a
32-point range light. A stern light is required of all vessels and
shall be a white 12-point (1350) light visible at a distance of at
least 2 miles.

Anchor lights are required of vessels when they are not underway.
Anchor lights are always 32-point (360') lights and shall be visible at
a distance of 2 miles. Vessels 150 feet/SO meters or greater carry two
anchor lights: one forward, one aft. The forward anchor light shall
always be higher than the after so you can tell where the vessel's bow
is.

Special lights are provided for in the Rules of the Road but Inland
and International Rules differ in many of their applications. The
special light for submarines is an intermittent flashing all around

4 amber light. Special lights .or fishing vessels are governed by
International Rule 26 and Inland Article 9. What kind of fishing
and in what waters the fishing is done determines what special lights
will be displayed. Vessels being towed or engaged in towing or
pushing another vessel are governed by International Rule 24 and
Inland Articles 3 and S. To help you study these special lights
later an outstanding reference hook is Farwell's Rules of the Road
and is carried by most naval ships.

Review the material contained in this program and when you are ready,
go to the self-test for Rules of the Road--Lights on the next page.
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SELF -TEST

I.1

Ii

Fill in the blanks provided in the illustration above with the
following information:

a. Name of light.
b. Color of light.
c. Degrees or points of light.

2. Vessels less than 150 feet/SO meters in length are required to
carry how many anchor lights?

a. 1
b. 2
c. 3
d. 4
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3. Vessels 150 feet/S0 meters or greater in length carry how many
anchor lights?

a. 1
b. 2
C. 3
d. 4

4. An anchor light is how many points/degrees?

a. 10/112-i/2*
b. 12/135-
c. 20/225-

d. 32/3600

S. Running lights, anchor lights, and special lights shall be

displayed from to

6. What International Rule governs special lights for fishing
vessels?

a. 26
b. 4
C. 9
d. 30

7. What Inland Articles govern special lights for vessels towing
or being towed?

a. 3 and 5
b. 2 and 7
c. 5 and 7

6 d. 2 and 3

76



Technical Report 138

8. What color is the special submarine identification light?

a. White
b. Green
c. Amber
d. Red

9. Vessels engaged in special operations under International Rule
27 display 3 lights in a vertical line. Their colors from top
to bottom are

a. red, red, white.
b. white, red, white.

c. red, white, red.
d. white, red, red.

Upon completion of self-test obtain answer key from learning super-
visor, make correction to your self-test, notify learning supervisor
of errors, and at his direction continue on to the next assignment.
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